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(54) 3fl7M ^1 ^ j^-J ol-g-^V 7j^ ^ 



*&^^r 3fl?l^l ^3}- ^1 * J^-g- o)-g-?}- ^fl. w^ofl ^ 5J O.S, «V£*fl 2fl7l^l- 7^ s|-S|-fe 

3fe 53* « 0 M^>7l ^BflAi, ^ o. ^tg^j. av^= ^-Eflo] a].^] b)) ? )^7V ^ £ E] ^ « 

3?! 33}- #Efl» Al^v S?i* 7}^ 7gs$# ^s}- 5.^-21-; i« iflofl ^ 

*l£H -SM nfl7i;*Hl els. Hell-a ^ o_g. ^^}<^, #7] 2||7l;*l7V 

^3}£j^ ^ ^ 3-8: <y-^-7l;» S^jRr ^Jff^os sj-fe ♦ «V£^1 2)1 ?M ^s}- ^ 

^« °i-§-tb 33}- "j-^-a- ^1^-^. nejai, i^°fl 14^- -a-A^ife, nflTi^ioii ^t-m els =s)i<a 7i_<y-s]. 

*T 'a-a,'-^; <&^*&2] *l]%S)o] <>m&^r ^}S. ^^A|7lfe ^7flSj ^^^AS ^€4. 

i 2b 

33)- <a-^^^, «V£^1 ^(warpage), *a fKE(coplanarity) 

■3 *ll -*1 
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SI'S 2} -S3 

£ 1-8: £ <gAH<4 «V£^1 ^7)^1 33}- #*|o} 7 |^ Ei 

£ 2a £ 2b^r nfl^^l^l s^c ngfloj ^e^o] -y^H S]sfl ^-3j*l^ ^Efl§ J±o^^ AfA^, 

£ 3^ £ IS] #51*1] Sfl7}3 33}- ol-g-^V #JE.*fl ^SWr ^3-§- i4Efi41fe ^1 1 ^35L, 

51 4^t £ 13} «K51*11 33}- 3*1» °)&& «VE*fl 3fl7l3» 33}-^ ^-g. t+ejofl^ *)) 2 ^-^iolcf. 

* 51^s} ^ofl cfltb ^"3 * 

10 : 33} 3*1 12 : 33}- 

14 : ^-S)-7l 16 : 

18 : 20 : °1|3*! 

24 : e)E. = 5fl<y iS^j 2 6 : wV£*11 Sfl7l*l 

■£3°} AV^ f V g,g 

£ tt»3£- #51*fl 2fl7l^l 33}- 3*1 ^ ^« 33}- ^fH ^ ^^S, D}^- Aj^^l^r #3 «V 

sm) 33}-«m »s-^tt ^ si^ <a-3-7i«- ^ 33}- 3*1 



°d>£3°-5. <££*1] sfl^l^l 2:^ ^3* 333}5.7}- 33=H 31^ ?}|o}3l)# ZfZfS} aV is) ] ^ -g-e)SRr SlMBj 
3 (wafer sawing) ^3*h 4 #51*11 3^ HelWl i^s} /.l~g-^ -a3^ cf°l <>1 31*1 (die at 

tach) ^34, #51*11 3 2} 3^- sfljELS}- e} h. He)) 3 3 e}£1- ^aJo.^. 333^r 333 £-3 (wire bonding) * 
3*r, #51*11 3 3 -S3S ^S-* 2}-?-«-3-2.S.-?-Ei ^.3L*>7l $13-3 3^x lJL ^sj-^ #3 (molding) ^3 3 -g- 
3 #51*11 2)1333 333-§r 3^33 *H# Efl^H(test) i#33, 3 #o)l51 -^3-2-5. 33 

7W ^33 ^7>^} 33)^3. 



s-3, #51*1] 3fl?lxl ^2 ^3 ^ #3 ^-^^^lfe 3^-(cure) ^3°) ?115€ct. 3^- -^3-8- ^3°1 

3fl7l^l°fl "^3 ^1^1- *4 "3* 7}-S}-o} ^^^1 S->3-g- oJ^SlTfl fJ-o.S.'H, £1^-2} 3}-3}-a}. 7]7)]^ ilBji^ 

E} ^-^.2} ^ * ^ AflAl-g- ^-^^cr. f^AS #^ -g-3°l e}^ H5fl<a iH^dea 

d frame strip)°l ^ A Q (magazine) Ett ?fle)<H( carrier) a}- ^ i^-§-7lofl aj^flt!- °1 a. ^--§-71-1- 

3fl7l^l 33}- 3*H1 S}^1^ 2}^ =5)]<y iB^ofl HV^l^. Aj-Efl^ UV^^I B))7|^ll- 



^Eflfi} 2)1 7)^1 ^5} 3*1 °J3 -&£S} 1^ ^-xg ri -^-^A)?j ^ o|^. _2_M.-g. ^ls.7.i, iL-1- 4^ 

s} i^-g-7l# 3* ^Si 0 )} °Jjia]^ 3sl-' , -l?lcf. -i-^-, ^-£^11 bH7]3 33}- 3*l£) ^^011^ a.^-g-7l« <y 
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=L&$1, 3)71*1^ ^«|c1-4i3H-2.S.^, 43 4M *H447> flfe- 1-^1 SHr°l 

-5-^, Jg^HCcoplanarity) ♦«* °>7l^Vcf. e] = aj sgi^S. «V£^1 bR?! 

?lifls|5.7l^] ^-«g^ef H ^-«gAi5]Aj^- ^-ji^ 4, §j7| nfl^i, u>£^)i sfl^l^H $a<H*m ^1^^-?] **<>14 
«^ 5U4. 

444., -s-*^ e]s xc^joj ^e^j ^-Eflo^ hv_£^ nfl ^1 ^1 » ^44tt 4^0114 1M84fe 3171*121 

^•71 -=-^-§- ^*>7l 444, Qt$o_ ^ ^.^-ol] ajjug Ji^-g-7lofl 3*114 e|S HBfl<a ^E^o] sfl^*] 

7V ^4£lfe 43°fl4 3fe sJ-g- #*1% V ^ sl£4 Ji«-8-7H ^j^M e^s = fl]<y ^HH-g- ^2] -y-^ss <y-4^ 

^ Sife ^7l* #S31 3fl7l^l ^fl- #*1«- *«*«4. 



4, >a-7i e]s ^him ^ 7 fl ^ 7 fl^ diiti^ioi -yjzsioi ^^j^i7> <y-^4t] 34 4?> 

^<?V 2:3* 7>4fc iflJf ^5}. A^Ofy ^>7l OH ^434 ^4 nflT^] 3 S 

= £11^ ^H^* "U^SiS. ^-444, #4 H>^11# ^-EflSl aV £ ^ Bfl7|^]7> ^43^ iWRr 

<3-44;« 3L^-s>^ ^-g -I^SiiL 4fe <y-3-7l» ?>fe 4S*fi SIM4 ^4 4*«4". 



4€" ^7lfe, DflTl^ofl ^7fl^ e)S =5fl<y iEfj-g- 7>tf*>fe <3-444; ^^-^ <$ 
^&-gr ^Al7l^ 4^71)51 ^^^Cf. 



^ D:^^ ^5.^)1 ^71^1 «V£^1 2f| 71^1 ^S}- 2)1 ^Cf. ^, A^^-^1 S -i-tg*V 

•i-MIl 1 avs^l sfl7lxl7l- els S31<y ^^.sv^ Hj-^SS, (a) ^7l els =e)l<a ^H^^l ^ 

^ ^TflS DflTl^l* J2.S.OI1 <yjl^ tJ-^Sl-; (b) elS =efl<a iS^ofl ^lTi 7VS1- 

^ ^"71 MVSS11 2fl7l^l-l- #7)12)-; (c) ^"71 tiVS^fl ^7l^l» ^SH^Rr -*7l Tj^- ^.M. ^ofl 

^713. ^flyH^l^l *l7im els Sell^l il^t dt^sl ^^l-fe ^-^sl-; (d) ^fl- oi 

^°fl -*7l U^ v 7ll- -^-71 n|| 71^1 si el s Heflo] ^E^oflAi &e)<5>^ cjTfl; ^ (e) ^7l nflTl^l^- 



S>2ll* ^Eflsl «Vs^l ^?l^l 7}- e)s ^ell<a ^EifJ-g- ^^-sV^ (a) ^7l els =31 

<?! iS^ol ^711 ^7fl^ nflTl^l^- ^ i2.M.ofl <yji^ #7)121-; (b) 4>7l elS =5)l<a iHlHl ^1 7> -S-oV 

3 ^8rS# 7>5l-ol ^-71 H>£*1] 3B7l^l» ^^-sV^ cJ-Tfl; ^ (c) ^^o] $J- S ^ AJ.7I nflTl^ll- ~% fl- iL^T.^ 

#7)1;* i^SH, ^"71 ^^j-i- Al3j-g>7l ^SflAi Aj-71 b)c nefl^ ab|o| 7 >S|-J1 ^ofl ^1 

-2.^- ^H<H1 ^^1€ °J"^-7ls. ^7} nflTl^l^l e)s =el|<a ^H^^l <y-=l# ^x>^ 0.5. ^7M7l^7i 

>S-7l SlS HSll^ ^SH2l «>S^ 2fl7|xl-i- ^31-Al7l^ f^O £ el-fe H>£^)1 Sfl7l^l 7J31- « 0 >tl# 



ol*>, sj-^ S<S# tisW ^"^21 ^^Hl« ^oM]sl-7fl 4J^*lJi*V 

£14^ ^-^21 AjAHH 14^- HVssfl sfl^l^l ^ ^1(10)21 7fl^Solcl-. £ 2a ?! E 2b^r ^71^1(20)^1 
els Hefl<y iE^ (24 )ol <a-av7l(14)°11 2l«fl ^eix]fe a.<^^ aVaI^oIcI-. s 2a ^ S S 2b^- SL¥: 

ifloil Dfl^^l(20)^-, ?m JL-g- vflofl ^^|sl ^71(14)^ SAl^t}. 
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£ 1 vfl*l £. 2b» tiif^, ^°fl ^ *£X| 2fl?l^l ^3}- #*1(10; °1*K " ^31- #*1" e|- tbcf)^ .£.-£.( 
12)^, 33f ££-(12) tflofl °J-#7l(14)S. ^8€<}. 

^3}- i£-(12)-g- <a^^V -grSSl ^ -fr^lAl^ ^ #^ ^o| ^S.^ e]H. =^1°) iE^( 2 

4)o| ^7fl 3X]€ <|« ^7^^1(20)01 <3alSH ^KEX) Bfl7l^l(26)^ XM*1 §xi* ^s>fe 

^17> ^ajol ^s). ^s. ^s. A]?}- 7 >^ ^ Si 51^ ifl-^ 3^£H XI cf. ifl 

■¥• *?h2.3. Dfl7l^l(20)# ^#1" ^ ^r(S.^]9}^)o] £Z\$o] $X^\. &&*H±3. ^3}- ^^-(12)^11 l$^r7$S) 

^71*! (20)* ^^Al^l^. 



tf*M(14)*r #HX| *M*1(26)7> JiL-g-(12) ifl^H ^^.J£)fe fl^ 3* ^lsfe ^#0.3*1, ^fl. _0_-£- 

(12) ifl-?- ^, ifl 7\ ^1(20)0] <&jlQ s%%)2] Aj-tLofl -i*lsH ^71^1(20)^1 3X|€ 3^. ^S1](24)-i- ±^s] 

<S% <L3. <&^&^. ^^71(14)^ nl)7l^l(20)ofl 3XM 2)^2] e)5L =S]) < ?] ^(24)2] 7>#*}fe <y-a}- 

*(16)3h ^*(16)^ tfJ^ofl Xl^sH t^4(16)f ^lf-^71^- Xl 7flSl ^^(18)0-3 ^€^. Xl 

7fl2l ^^(18)* <§^tl U-^-*(16)ol e|S iS^(24)* <&*m ^ $1*11 

A^oici-. o)-^, -a-^oi o>^^ o.s e^= =aii«y isit ■a-^-^- ^ si^-a & 7H, ^ 7H n o]^-*) <& 

av^-o] ^jjLigoi] ^A^^c-l5|£ -g- H-^el 7l#3 a>^vo| ^o] # sHq.^ 3,2. o>qcf. ^^.03 <y-3}-#(i6)ol 5}=. 

Sefl<a ^E^( 24 )# <y-a}-sRr ^-8r =eH«a iH^(24)°fl <§^€ «>S.^1 *l|7l*l(26)sl X]7l*l ^-X) 

si A o v«.^oicl-. 



<a-3h7lsl «a-a}-«-(16)«>l «flW3l(20)«ll e)^. =2)l<y ^S^(24)* ^ $15^ °^^(16)s\ 

^^.Sr els Hefl<a ^^(24)21 ^'Slici-fe aJ-Ji, e)s =ell<a ^H^(24) ^<fl ^^^1 «l£^l ^7l^l(26)sl 
3fl7l^l s-^fl £ ^ SM,^ ^£Sl 37)1- ^^s. ^^l-fe 5Jol a>a-2)s>cl-. SL^-^S. 28-gr ^7l^l(20)°ll 

els =a|<y ^e^(24)o] ^-afls ^ Xli^ ^ 7>^^c}.. 

£^«H1^ SA]sl^l at5ttsq^, ^-§-^(18)^- t 1 * ^r<EHl ^ «fl -£-^s>7fl s]ol, ^^^^S S-El, 

5fl«l ^ ^ Si^- nelJl, ^(12) vflofl ^JI^l cll7l^l(20)* ^71(14)3. ^*h5Hr °I171 

^l(20)ol ^1-^ ^ 5i7l nfl^-o)), nfl 7^(20)-!: ^ Slfe Jl^j ^r^# SL^r iflofl ^^ll" ^£ ^cf. 

£2a^£ 2b<Hl^r sVM-Sl ^^^1(20)^1 s>i4sl ^7l(14)7> ^^1S S^l ?h ^^^^.5. ^L&( 

12)41 °J3I£]^ ^71^1(20)^- 4^7flol7] nfl^-oll, D |l^?l(20) Cfl-g-^ < a-^7l(14)7> ^(12) tflofl ^^1 



S 3^- £ 121 #*1(10)» ol-g-tl «>£^1 ifl7l^« ^^-SVfe -^^-1- q-Bl-ifl^ X| 1 ^^£(40)01^. SL 1 Ml^l 

£ 3* &2i?;}&, ^ els =5)1<?J iS^(24)ol qJtlQ Dfl7l?l(20)* ^3}- 5.^-(12)ofl <33.*) 

7jcf(41). cf-g-^-S. ^31- ^£-(12)* t 1 *^^ ■a^AlTV ^-o> <£7$ ^3}- 1 ^5*; 42)* ^l^j 

^■Cf. cJ.-g-.03. ^"S-XI 2fl7l^l(26)« ^Sl-Al?!^ ^^-ofl 5.^.(12) ifl«>fl ^^1^ °J-^7l(14)» ^-g-Al^ nflTl^K 

20)ofl ^7fl^ 51 S HB)l°j ^S^(24)* 4iJ§Sl <y-^ ^eRr ^1«8 ^(43). 7il^«fl>^ ^-^ 

(XI 2 ^31-44;)* ^1^^-cl-. ^31- ^-^o) o]3ficq ^7l(14)« "flTl^lSl e)H. Helloi fJ(24)«|Al §-e)Sl- 

Xl7l(45)3i °l|7l^l(20)-a- ^3} ^(12)oflA-l #31(46)^1^0.3.^, Sl"£Xl Xl7l*l(26H tfl«- ^3j- 
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tHS, ?m ¥3 ^?_H] ^7l(i4)S els Hafl^J il^(24)t <&2t& %Q ^1^*>^1 h>S e]s 

HJfl°J iJ= fj(24)* dL^S] <y-ej o.s ^SMl S)^, e]S ^(24) ttv £ ^| a||7l*l(26)7> £Aj-sj ^ 

*3 ^°fl « ^ 7) 71(26)* Jg^Tfl «}£*!, 7j^ ^o] SJ-IL€ nfl^l «VS*fl q7]x](26)7\ 3£r 3* 



5L 4«\] S^ ^1 2 *32E(50)S* 2°l 3* t 5^. ^, ^S* SL€-(12)<* «fl7l^I 

(20)^- ^J1(51)§H 3^ *3 *l*Mq. ^-AHl <y-3}-7l(14)» ^71^1(20)4 els S.s|l<y iE^ {26 ) ^>av 

^9^(52). ^71(14)^ <y-^ol oj-^ o.s *e> ?V °l^°f|^ 3^ <a-^^.5. elS. Se)l<y ^H^(24)°l 

Aj-EfloilA-1 733. ^-g- ^1^^. elS. Hsll<a iE^(24)f «a-a}-sl-^ <y-e^ e|S HbH°J ^S^(24) ^ a> 

5L*fl 54) 71 7,1(26)7} ^Sl7.1 §^ vflallAi Aj.-g-Al?|fe 5J0I U>^3)S1.C}. 7j ^- ^ #5.3 o| Jjlofl ^7l(14) 

-g- iflT^S] BlS. =efl<a ^e^(24)o{|^ ^-els}^ *fl7l(53)^ ^^^1(20)* 3 ££-(12)°M #J7(54)a1^J 
«VE*fi ^717-1(26)^1 c}l*V ^S)- ^=8-8: ^€4. 



^, ^S|- ^ c4-&<H <a-a»-7l (14)31 <U-^-g- 3^*} ^7M 3.2.3.^, e|s H5 ,i<y ^e^( 24 ) #3] «V£ 

^717.1(26)31 ^j-sl^ ^j-g- HM^'H, fAH MVi^l ^7l^(26)7> 3fe 3}* wj-T-l^- ^ olcf. 



2l°H, ^e) 7>7l £3«4|7}- 7}^ ^ fflcf. oq$ £ 2a * 51 2b<Hl^ tf*M7> 

^-sfS. ol^ nfl, ^-^-^-i; ^tfl^ 7}°}5L ^ Aj-olofl ^ %c,]t±. uJ-eH , ^- 

^ 1i"33l A^ o V a ^5). ^_±L tflofl °JjlSl^ Ji^^cfofl ^^fl^ e)5L =efl<y iS^A ^zj-^ 

^-«l*Rr ^^S.-^Bl <a#s>^ <agiol, ^Bl 7^1 ^EflS. ^Al^- ^ ojcl-. n nfl^-ofl, ^A)^^ ^ofl 

•*1 <=ilAHl 7iq-7i a^o.^, tb^^j o.s. sfl^sflA^ o> ^cf. ^. ^oi ^o^ fe ^s^^3Hi ^n^A M-^^ 

S^-S-H, ^^l^i £-g-6|] 3lSflA-l^ 0>^-^ 51^1 ^r^Cf. cfAl, S.^^^^^^ # = o)) ^^0)^- ^ 

£^ £ T331 ^^1 vfloi 5j om . 



•a-^31 £4 

14^, ^- ^Sl tcfH^ HVE*ll ^7l7.1ofl tfl*V ^g-g. «>^Ai ^7lS «V£^1 Sfl7l7.1» dt^Sl ^-^ o. 

S. 7J ^ ^ofl oq«fl w>£*ll 3(1 71*171. a^l^- - ojcf. 

(57) -^^31 

1. 

-^^^7-15. h>^1§ -S-Eflsl MKE;*11 s« 71^171- e]s H5fl<a ^S^* ^Sj-sl-fe ^IS.a-1, 

^-71 els HBfl<3 ^ol ^ 7 fl 3|*HS D fl7|^lol <yji£|ol >g^^xl7> 9V^^o] TJ^. Aj-Efls. 5> E s. Ajzj. ^.oy 

^J-71 SL^r ^} ^^]^\^ -*7l n«7l*lo)l ^Tfl^ e)S =^|<3 iH^A ^^ol oj.^ o.^ Aj- 7 1 Aj- 

Efl3l H>S^)1 2fl7l7l7V ^^-Slfe >g-7lsl-^ i^-s)-^ ^J^- f^O S <y-2}-7l» ^fe 

»1 3fl7l*l ^ Aj-^1. 

2. 
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#7) nflT^ofl ajT-fl^l ejs. = 3fl<g iiit 7>^-sVfe ^^4; 

-8-71 -a-^Sl #?-*a<* #71 TMM*lfe ^^r;-g- 3Ett*Hr 3-§- ^io S 

tf*M* ^HlSRr Sfl^l^l 3 ^ 3-*i. 

^fl'MS #3* #Efl2l wV£^)l sfl7l^l7> tg^<g e)s He)l<y is|f 33^Hr #^^-S., 

(a) #7l els H.Bfl<y ij=H°l jz^ 7 y DflTH?!^- 33* i^ofl <yj2sv^ ^-Tflsi-; 

(b) #7l e|S = efl<3 ^MlH <U3 ARV ^o} <g>g ^5L# 7>S>Ol Aj. 7 ) «V £ ^ 3(|?1^1* 7^S^A|7l^ <2^; 

(C) #7l «VE*11 3B7l^l# 33HKr ^ofl .SL-g- Uflcfl ^^1^ Aj- 7 ] DflTl^ofl elS HSU'S 

(d) 33J- o]3f.<q ^-71 <y-3]-7l* 4>7l d)]71^121 elS B8fl<g ^e^o)!^ £-Hl*Kr #3); 

(e) 331- ^3°1 &^-€ #71 nflTl^l^ ^-71 33}- #J!SRr S^fe 3}* f^il «>S*11 3fl 
7l*l 33}- #«g. 

4. 

#Eflal «vs^i 2fl7l^l7> e)s =e)l<y iE^f ^ 3}- 5)-^ s^ii, 

(a) #71 els Hell <y ^H^°l J^fl 3*H€ "flT^-i- 33} ^ofl ojj,^ cj-^fi}-; 

(b) #71 els H.efl«g ^BlHl ^ a)^- ^-ov <^3 A£f 7>s}ol Aj-7) wVE*fl 2fl7l^ll- 33}sHr #?fl; ^ 

(c) 331- ^3°1 #7l n])7l^l# Aj-7] jg^ #J1SV^ ^7^1;# i3J-^, 

#71 331- ^§-3* *1#*1-7| ^*)H ^71 elS H5)l<y ^S^tH] ^8rS» 7V*>J1 ^-^0)] Aj- 7 | ^ ^ofl A|*|:g oj-a}- 

715. -8-71 DflTl^loll al^^ elS H5H]<a ^H^ofl 7\i>\±= ^7^15 ^7>A]7l^A-l Jfr 7 ) el S ^H^Sl 

^71^11- 331-^71^ ^J-g- *fe «J-SAfl 3fl7l*l 33} 
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